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Contactless reading system 
for chip cards placed on objects 



Technical field 

This invention concerns systems using contactless chip cards smart 
cards and a reader supplying by electromagnetic coupling the energy 
necessary for cards so that information contained in the chip of a smart 
card can be read by the reader and more specifically concerns a contactless 
reading system for smart cards placed on objects. 

Background 

At present, contactless transceiver systems are widely used in 
numerous applications. One of these applications is the contactless smart 
card, which is being increasingly used in various sectors, such as the 
public transport sector, for example. They have also been developed as a 
means of payment. 

The exchange of information between a contactless card and the 
associated reader is accomplished by remote electromagnetic coupling 
between an antenna housed in the contactless card and a second antenna 
located in the reader. For developing, storing and processing the 
information, the card is equipped with a chip acting as a memory zone and a 
microprocessor, which is connected to the antenna. 

Another application of contactless smart cards, which is becoming 
increasingly important, is their use for the identification of objects 
designed for sale or rental such as books, disks (CD ROM or DVD). In this 
application, the chip of the card placed on each object contains in memory 
the identification data of the object, which thus allows the object to be 
indexed and identified when it is made available to a buyer (in the case of 
a sale) or a subscriber (in the case of a rental) . 

Systems for reading labels placed on the cover page of books placed 
on shelves of a library are available on the market. In this system, the 
portable reader includes a reading antenna placed on a flat support. 

During reading, the flat support is held parallel to the label to be 
read so that the electromagnetic field provided by the antenna of the 
reader can close perpendicular to the plane of the label. It is therefore 
the field lines at the edge of the antenna that are mainly used and this 
requires the antenna edge to be kept very close to the binding of books, 
that is at a distance of about 1cm. Insofar as the bindings are not 
necessarily aligned, certain books that are shifted to the rear will thus 
be too far away and will not be detected when the reader passes in front of 
the books. The antenna must therefore be plated against the bindings of 
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books to be identified whatever be the position of this binding on the 
shelf, which restricts the effectiveness of the reader as well as the speed 
of execution. 

5 Summary of the invention 

This is why the main purpose of the invention is to provide a system 
for reading objects placed on shelves and fitted with contactless cards for 
their identification in which the antenna of the portable reader used for 
the identification is held perpendicular to the plane of the contactless 

10 cards and without being in contact or in near-contact with the objects 
during reading. 

The purpose of the invention is thus a contactless reading system 
featuring contactless smart cards, each smart card being placed on an 
object with the aim of identifying this object by means of identification 

15 data contained in the chip of the card, and a mobile reader equipped mainly 
with an antenna to read identification data, in which each smart card is 
fixed on a flat support of the object. The antenna of the reader consists 
of a flat antenna support on which is fixed at least one turn of small 
dimension in series with one turn of large dimension, these turns being 

20 concentric and having the same direction of winding, so as to obtain a 
maximum value of the component (H) of the electromagnetic field produced by 
the antenna parallel to the antenna support so that the reception by a 
smart card of electromagnetic signals transmitted by the antenna is maximum 
when the antenna support is placed perpendicular to the flat support of the 

25 card. 

Brief description of th e drawings 

The purposes, objects and characteristics of the invention will 
become more apparent from the following description when taken in 
30 conjunction with the accompanying drawings in which: 

• Figure 1 represents the reading system according to the 
invention showing the reader in front of a library shelf on 
which are placed books, each equipped with a contactless card, 

• Figure 2 represents an antenna of the reader according to the 
35 invention made up of a small turn and a large turn in series. 

• Figure 3 is a diagram showing the electromagnetic field lines 
emitted by the reader according to the invention, 

• Figure 4 is a diagram representing the value of the 
electromagnetic field emitted on the one hand by a classic 



reader and on the other hand by a reader according to the 
invention, and 

. Figure 5 is a representation of a preferred embodiment of the 
reader used in the system according to the invention. 

Detailed description o f the invention 

The system described below is used in a preferred application of the 
invention to identify books in a library or a bookshop, either when looking 
for a particular book, or during stocktaking. In this application, 
illustrated in figure 1, the books 10 are arranged side by side on a shelf 
12. Each book, such as book 11, has a contactless card 14 placed on the 
front cover of the book at a predefined position. It should be noted that 
the card may be placed on the back cover. This contactless card is a smart 
card fitted with its antenna to exchange data with a reader. The chip 
contains the identification of the book on which it is placed but may also 
contain information on the contents of the book or the identification of 
persons who have borrowed the book in the case of a library. 

The reader used for reading contactless cards is a reader with an 
antenna support 16, circular in the preferred embodiment, parallel to the 
book's spine, that is in fact perpendicular to the plane of the covers 
where the contactless cards are placed which is in this case a vertical 
plane. The reader also features a handle 18 held in the operator's hand 
when the reader is moved parallel to the binding of books. A cable 20 
connects the reader to a processing unit 22 to collect the data transmitted 
by the card 14. It should be noted that this communication could be done 
wirelessly using a transmitter placed in the handle 18 and a receiver at 
the input of the processing unit 22. 

An embodiment of the reader according to the invention is shown in 
figure 2. Such an antenna includes a small turn 24 in series with a large 
turn 26, the two turns being wound in the same direction as shown by the 
arrows on the figure. If L t is the inductance of the large turn, L 2 the 
inductance of the small turn and M the mutual inductance between the two 
turns, the total inductance is therefore: 

L = Lj + L 2 + M 

It should be noted that the two turns 24 and 26 may be independent 
or arranged in parallel provided they are wound in the same direction. But 
in this case, the resulting inductance would no longer be the sum of the 
two inductances and would be less than the smaller of the two inductances. 
Supposing that we are very close to resonance, a much larger current will 
have to be passed to obtain the same values of the electromagnetic field 
and thus much more energy will be required to obtain a similar result. 



The electromagnetic field lines produced by the two turns in series 
are the resultant of field lines produced by each of the turns and are 
shown in figure 3. The turn with the smaller diameter 24 produces field 
lines 28 and the turn with the larger diameter 26 produces field lines 30 
that are stronger than the field lines 28 at the same distance d (ordinate) 
from the antenna support represented by the X-axis. Since the direction of 
winding is the same for the two turns, the field lines 28 and 30 are also 
in the same direction, clockwise, for example. As a result, at every point 
there exists an electromagnetic field H with a component H parallel to the 
plane of the antenna support that has a value which is the sum of 
components in the same direction caused by the two turns and therefore 
which is much stronger than each of the two components. It should be noted 
that, regarding the component perpendicular to the antenna, it is small 
between the turns insofar as the two components perpendicular to the 
antenna support due to the two turns cancel each other. 

Figure 4 represents the value of the radial component H parallel to 
the antenna support as a function of the distance D from the centre O 
common to the two turns. For the sake of comparison, curve 32 represents 
the value of the component H in the case where there is no small turn but 
only one large turn. The value increases as it is measured closer and 
closer to the turn. There is thus a maximum for the curve just above the 
turn as, at this location the field lines are horizontal (lines 30 on 
figure 3) . 

The other curve 34 is the value of the radial component H parallel 
to the antenna support when the antenna has the structure illustrated in 
figure 2, that is a small turn 24 in series with a large turn 26. In this 
case, the values of the components H due to the field emitted by the small 
and the large turn respectively add up as mentioned previously, which 
results in a curve 34 that increases rapidly from the centre of the turns. 

An important parameter to obtain an efficient reading is that the 
value of the component H must have a value greater than or equal to a 
threshold value H w the latter determining the minimum distance to be 
maintained between the reader and the smart card. Assuming that this 
distance is 5cm, that is to say a convenient distance to take the reading, 
the threshold value H, corresponds to the horizontal straight line shown in 
figure 4 . As we can see, the value H, is respected over a large interval L 
that extends on either side of the large turn 26. On the other hand, in the 
absence of the small turn, the value H, will be reached only over an 
interval 1, which will not provide a sufficiently efficient reading. 

While the turns may have a rectangular shape (while remaining 
concentric) for the implementation of the invention, it turns out that the 



circular shape is the one that suits best. To obtain good reading 
efficiency with rectangular turns, the operator must maintain the handle of 
the reader in a position parallel to the smart card. On the other hand, 
with turns having a circular shape and thus being radially symmetrical, it 
is obvious that the position of the reader handle does not make much of a 
difference for the reading, as even if the handle is not parallel to the 
card, the circular turns always produce the same electromagnetic field 
lines . 

To obtain the best efficiency possible, it is important that the 
ratio between the diameter of the large turn and the diameter of the small 
turn remains between a minimum of 2 and a maximum of 3. This ratio helps 
obtain a trade-off between the extent of the operating zone (L on figure 4) 
and the range of the antenna. In this manner, the closer this ratio gets to 
2, the more the operating zone is reduced, but the range increases. 
Conversely, as this ratio comes closer to 3, the operating zone gets 
larger, but the range gets lower. 

In a preferred embodiment, the antenna of the reader is made up of 
several simple antennae (a large turn in series with a small turn) as shown 
in figure 2. In this manner, the antenna of the reader can be made in the 
way shown in figure 5. In this embodiment, the antenna wire 40 is wound 
clockwise over 3/4 of a turn and is followed by a turn of smaller diameter 
42. This small turn is followed by a winding of a larger diameter over 3/4 
of a turn followed by a smaller turn 46. This one is followed by a winding 
of larger diameter 48 over 3/4 of a turn in series with a smaller turn 50. 
Finally, the latter is followed by a winding of a larger diameter 52 over 
3/4 of a turn returning to the starting point of the first winding, that is 
the power supply 54. Regarding the power supply 54, the geometry of this 
embodiment helps obtain a quasi-symmetrical inductive load for homogenous 
operation. Placing 3 simple antennae in series as shown in figure 2 helps, 
in this specific embodiment, obtain an inductance value that enables the 
antenna to be easily tuned to the operating frequency of the contactless 
system. It would be difficult, or even impossible, to tune the antenna to 
the operating frequency if the inductance value was too high. In addition, 
the geometry of the embodiment helps obtain a good trade-off between an 
electromagnetic field with a sufficiently high value and a reader with a 
reasonable size. 

As already mentioned, the system according to the invention is 
pertinent for the identification of books in a bookshop or a library. For 
example, in a library, the reader provides good ergonomics and ease of use 
to search for a title or a volume from a known reference. To do this, a 
buzzer can be provided which sounds as soon as the correct book is 
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detected. The proper arrangement of books can also be verified by checking 
the ordering of books on the basis of an increasing serial number, for 
example. Data associated with a book can also be checked without removing 
it from its shelf. It should be noted that the same type of use may be made 
for disks (CD ROM or DVD) . 

Such a system enables all applications where the products are referenced 
when entering the stores or the premises where they are stocked, listed at 
the shelf at the end of the day, and then detected at the cash desk during 
a purchase. 

Although the reader according to the invention is particularly well 
adapted for smart cards that are all parallel to a plane perpendicular to 
the plane of the antenna of the reader, the latter may be used even if the 
smart card is not perpendicular to the plane of the antenna. Owing to its 
design, the reader can make its way between any objects to be identified, 
particularly between clothes in a clothing store. 



